Researchers have demonstrated that certain types of pain coping are correlated with less pain severity and disability and that there are differences between Caucasians and African-American pain patients in their use of specific coping strategies. However, the extent to which racial group differences exist in the associations between pain coping strategies and pain severity, interference, and disability is unclear. Furthermore, the role of education in these associations is uncertain. We recruited a diverse community sample of individuals with chronic pain and their spouses to examine this issue (N = 105). Participants completed the Coping Strategies Questionnaire, Multidimensional Pain Inventory, and Sickness Impact Profile. Results showed that African-American participants reported significantly more pain severity, interference, and disability and reported using diverting attention and prayer and hoping pain-coping strategies significantly more often than Caucasian participants; however, only the racial group difference in prayer and hoping remained when controlling for education. We also examined whether race and education interacted with coping strategies in relating to pain and disability. Significant three-way interactions were found for physical and psychosocial disability, suggesting that educational level should be included in analyses exploring racial group differences. The results suggest the need for pain treatments that take into account the educational and cultural context of pain.
According to Lazarus and Folkman, 29 coping is a consequence of individuals' appraisals of events. The use of particular coping strategies is based on judgments of pain as a threat as well as perceived ability to cope with pain, suggesting that certain types of coping are related to pain ratings. Indeed, greater pain control beliefs and ignoring pain are inversely related with poorer pain outcomes, including pain, distress, and disability, whereas prayer and hoping and diverting attention are positively correlated with these poorer outcomes. 9,21,28,43 Pain coping can affect long-term functional disability and pain, 1,10 and changes in coping are related to improvements in psychological and physical functioning. 20, [22] [23] [24] Researchers have demonstrated race differences in some pain coping strategies. AfricanAmericans report using prayer and hoping more than Caucasians to cope with pain. 7,9,21 African-American pain patients also report lower perceived control over pain, more external pain-coping strategies, and a stronger belief that others should be solicitous when they experience pain. 41 In a study of rheumatoid arthritis (RA), African-Americans were more likely to divert attention away from pain whereas Caucasians were more likely to ignore the pain and use coping self-statements. 21 However, few published studies have focused on racial group differences in the relationship between pain coping and pain variables. Jordan et al 21 found that prayer and hoping was positively correlated with inactivity in African-American but not Caucasian participants. In contrast, reinterpreting pain sensations was positively correlated with pain severity in African-American participants whereas this coping strategy was negatively correlated with pain severity in Caucasian participants.
While identifying race differences in coping, pain, and the correlation between coping and pain has added to our knowledge of disparities in pain, it is also important to consider other demographic characteristics that might account for or interact with racial group differences. In doing so, researchers may avoid the danger of overinter-preting racial group differences. 16, 31 Educational attainment is one such demographic factor, especially because many paincoping strategies (eg, distraction, reinterpretation) rely on cognitive skills that might be enhanced by education. In the pain field, low levels of education are associated with maladaptive pain beliefs and coping strategies. 38 Further examination of racial group and educational differences may provide valuable information to inform treatment and research on racial disparities and pain coping.
In the current study, we examined race differences in the pain experience. First, we expected that African-American participants would report significantly more pain severity, interference, and disability than Caucasian participants. In addition, racial group differences in some coping strategies (eg, prayer and hoping, distraction, reinterpretation) were expected. Second, we expected that education would mediate these racial group differences. Third, it was hypothesized that education and race would moderate the relationship between pain coping and the pain variables.
Methods

Participants
Participants were recruited through newspaper advertisements in the Detroit metropolitan area for a larger study of couples and chronic pain (N = 139). The sample was ethnically and racially diverse (55% Caucasian, 37% African-American, 8% other racial/ethnic groups such as Native American, Asian, and Hispanic/Latino). Participants who self-identified as Caucasian (n = 69) or African-American (n = 58) were retained for further analysis. Participants were predominantly female (n = 75, 59%) and were 53.64 (SD = 13.10) years old on average. They reported an average income of $53,409.23 (SD = $33,001.51). Participants completed an average of 14.02 (SD = 2.54) years of formal education in school, by their own reports. Of the African American participants, approximately 10% (n = 6) reported fewer than 12 years of education, 29% (n = 17) reported 12 years (high school degree or high school equivalent), 55% (n = 32) reported some college or completion of bachelor's degree, and 5% (n = 3) reported graduate work. Of the Caucasian participants, 6% (n = 4) reported fewer than 12 years of education, 26% (n = 18) reported 12 years, 46% (n = 32) reported some college or completion of bachelor's degree, and 21% (n = 15) reported graduate work. Thus, the distribution in education appears to be similar for each group with the exception of graduate-level education. The average pain duration was 118.41 (SD = 125.54) months. Positive skew explains the large variance in pain duration. The most common pain location was the lower back. Eighty-six percent (n = 109) had received a diagnosis for the pain, and of those who had received a diagnosis, the most common pain problems were osteoarthritis (n = 50, 46%), spine or disk problems (n = 27, 25%), fibromyalgia (n = 7, 6%), and other musculoskeletal pain problems including pain resulting from fracture (n = 9, 8%). There were no racial group differences on each diagnosis type, P > .05, with the exception of spine or disk problems, χ 2 (N = 109) = 3.90, P < .05, a diagnosis reported more frequently by Caucasian (n = 20) than AfricanAmerican (n = 7) participants.
Measures
The Coping Strategies Questionnaire-Revised (CSQ-R) was used to assess 5 different paincoping strategies: diverting attention, ignoring pain sensations, reinterpreting pain sensations, coping self-statements, and prayer and hoping. Catastrophizing was not examined because of the debate about whether it is an appraisal, coping strategy, or both. 15, 20, 39 Researchers have suggested using the CSQ-Revised rather than the original Coping Strategies Questionnaire 37 because of improved factor structure and reliability of subscales, especially with Af-rican-American samples. 14,35, 36 The behavioral activation subscale in the CSQ is not found in the CSQ-R because of poor reliability. The inter-item reliabilities of the 5 CSQ-R subscales were acceptable to excellent, and ranged from .73 to .83 for African-American participants and .80 to .87 for Caucasian participants.
Pain severity and interference were assessed with the Multidimensional Pain Inventory (Kerns et al, 1995) . The MPI subscales have good psychometric properties. 25-27 The 3-item pain severity subscale was used to assess participants' perceptions of current pain severity and intensity. Pain severity was rated using 7-point Likert-type scales (eg, 0 = not at all severe, 6 = extremely severe). Two of the items referred specifically to the past week or the time of study participation. The 9-item interference subscale was used to assess the degree to which participants perceived the pain to interfere with or change their satisfaction with and ability to engage in everyday, work, social, and interpersonal activities. The MPI does not direct participants to a specific time frame on which to report interference, but they most likely reported about current interference as these items were imbed-ded in section 1 of the MPI, which contained other items referring to the past week. The wording limits the gen-eralizability of the interference results because it cannot be assumed that participants are referring to current interference. Interference was rated using 7-point Likert-type scales (eg, 0 = no change, 6 = extreme change). In the current study, interitem reliabilities for both pain severity and interference were acceptable to excellent for African-Americans (pain severity: α = .76; interference: α = .92) and Caucasians (pain severity: α = .80; interference: α = .76).
The Sickness Impact Profile 3 was used to measure physical and psychosocial disability. The SIP has good convergent and discriminant validity and excellent inter-item and test-retest reliabilities. 3,27 Participants reported on the presence of behaviors on the day of assessment. Following Bergner et al, 3,27 each item was weighted to indicate the degree to which the behavior affects daily life and then items within each subscale were summed. The following SIP subscales were used in the current study: physical disability (45 items; ie, disability in ambulation, body care and movement, mobility) and psychosocial disability (48 items; ie, social interaction, communication, alertness, emotion). The interitem reliabilities of the physical disability were excellent for African-Americans (α = .86) and Caucasians (α = .82). Similarly, the reliabilities of psychosocial disability were excellent for African-Americans (α = .91) and Caucasians (α = .87).
Procedure
This study was approved by the Wayne State University Institutional Review Board. Eligible participants for the larger study were individuals with chronic pain and their spouses. Note that, for this report, only individuals with chronic pain were examined. Exclusionary criteria included pain duration of less than 6 months, presence of psychotic symptoms, presence of cognitive impairment as assessed with a phone version of the Mini-Mental Status Examination, 11 and presence of a terminal illness. Participants attended a 3-hour lab session with their spouses where they completed consent forms, surveys, interviews, and videotaped interactions as part of the larger study. Couples were paid $100 upon completion of the study.
Data Analysis Plan
Participants who did not complete items pertaining to education or coping were excluded from further analysis (N = 22 ). As noted in the Participants section, only participants who selfidentified as Caucasian or African-American were retained for further analysis. Therefore, unless otherwise indicated, analyses presented below included 43 African-American and 62 Caucasian participants (N = 105 ). The noncompleters did not differ from completers on the dependent variables (ie, pain severity, interference, disability), P values > .50.
T-tests were conducted to test whether there were racial group differences in education, pain variables (ie, pain severity, interference, disability), and coping strategies. It was expected that African-Americans would report higher pain scores than Caucasians. In addition, Af-ricanAmericans were expected to report greater use of prayer and hoping and diverting attention than Cauca-sians but lower use of coping self-statements and ignoring pain sensations. Analyses of covariance (ANCOVA) were performed to determine whether education mediated the relationship between race and pain variables. The significance level for these analyses was set at P < .05.
Correlations were then conducted to examine the relationships between education, pain variables, and coping. We expected that the coping variables would be negatively related to pain variables with the exception of prayer and hoping and diverting attention, which were expected to be positively related to pain. We also expected that education level would be positively correlated with pain and coping variables. Next, partial correlations were conducted to determine whether education mediated the relationship between coping and pain.
Finally, hierarchical regressions were conducted to determine whether race, education, or both explained the most variance in pain variables and to test whether race and education interacted with coping strategies in correlating with pain variables. We examined the relationships of gender and age with the pain variables to determine whether the former should be included as covariates. Gender was not significantly associated with any of the pain variables, P values > . 13, whereas age was significantly associated with pain severity and interference (r values = −. 27 and −.34, respectively, P values < .01). Therefore, age was included as a covariate in the regressions with pain severity and interference. Other potential covariates were explored including current major depressive disorder or dysthymia, pain duration, psychological treatment, and medication usage. Inclusion of these variables as covariates did not affect the regression results. Approximately 8% (n = 5) Caucasian and 19% (n = 8) African-American participants declined to provide family income data. We did not include income in the analyses because doing so would have adversely impacted power and resulted in a biased sample. After entering in covariates, the next step in the hierarchical regression consisted of education, race, and coping, followed by a step consisting of the 2-way interactions, and a last step including the 3-way interaction between race, education, and coping.
Of particular interest were the 2-way and 3-way interactions. The significance level for the regression analyses was set at P< .01 due to the number of regressions. Results for regressions with nonsignificant interactions are not displayed here because the results are similar to those presented in the correlations and ANCOVAs (ie, the extent to which education mediates the relationship between race, coping, and pain variables). Regression results not presented in this paper are available upon request from the first author. Significant interactions were plotted using the unstandardized regression coef-ficients (Bs) from the last step of the regression. Expected values were plotted for African-American and Caucasian participants with low (−1 SD) and high (+1 SD) values on education and coping.
Results
Racial Group Differences in Education, Pain Variables, and Coping
Mean level of education was significantly higher in the Caucasian group compared to the African-American group (see t column of Table 1 ). When accounting for the slight positive skew in education for Caucasian participants, this difference remained significant, t (101.39) = −2.45, P < .02). t tests also demonstrated that African-American participants reported significantly higher mean pain, interference, and disability compared to Cau-casian participants (see t column of Table 1 ). In addition, African-American participants reported using diverting attention coping and prayer and hoping significantly more often than Caucasian participants. No other racial group differences in coping strategies were found.
An analysis of covariance (ANCOVA) was performed to examine the possibility that education, also a significant correlate of the pain and coping variables as seen in Table 2 , mediated the relationship between racial group and these other variables. Race remained a significant correlate of prayer and hoping (see F column of Table 1 ) with education as a significant covariate, F (1, 101) = 16.47, P < .0001. However, race was no longer a significant correlate of the other pain and coping variables (see F column of Table 1 ), supporting the mediating role of education.
Correlations Among Education, Coping, and Pain Variables
As shown in Table 2 , diverting attention was not sig-nificantly related to pain variables, whereas prayer and hoping was consistently and positively correlated with each pain variable. Ignoring pain sensations was negatively correlated with interference ratings and coping selfstatements were related to lower reported physical disability. On the other hand, reinterpreting pain sensations was associated with greater psychosocial disability.
Education was negatively and significantly correlated with the pain variables, indicating that higher levels of education were associated with less pain and disability. Education was positively associated with the use of ignoring pain sensations but negatively associated with the use of prayer and hoping.
Because education was significantly related to both ignoring pain sensations and prayer and hoping, partial correlations between these coping variables and the pain variables were performed. Prayer and hoping remained a significant correlate of physical disability (r =.22, P < .05. However, prayer and hoping was no longer a significant correlate of pain severity (r = .14, P > .05), interference (r = .16, P > .05), and psychosocial disability (r = .19, P > .05). Ignoring pain sensations was no longer a significant correlate of psychosocial disability (r = −.03, P > .05) or interference (r = −.13, P < .05). In other words, education partially mediated the relationship between some coping and pain variables but not others.
Hierarchical Regressions
To examine the potential moderating role of education in the relationship between race and pain variables, hierarchical regressions were performed. None of these interactions were significant for pain severity and interference, suggesting that the effect of education was limited to mediation as demonstrated earlier by the t-tests and ANCOVAs.
However, there were significant interactions in examining physical disability. As demonstrated in Table 3 , a significant 3-way interaction between race, education, and reinterpreting pain sensations emerged. All regressions were also conducted without participants with education levels >16 years to account for the slight positive skew in education found in the Caucasian group. We present the analyses conducted on the full sample because the results were similar with and without the highly educated participants. Figure 1 depicts the expected values for Caucasian and African-American participants with lower and higher education levels, which were calculated using the unstandardized regression coefficients from the final step of the regression. Caucasian and African-American participants with higher levels of education appear to report the highest level of physical disability when using less reinterpretation but report low physical disability at higher levels of reinterpretation. In contrast, for both racial groups with lower levels of education, greater use of reinterpretation was associated with greater physical disability. In addition, the Caucasian group's mean disability scores appear to be greater than those of the African-American group. Figure 2 show a different 3-way interaction between race, education, and coping self-statements in relating to physical disability. Unlike the results for reinterpretation, greater use of coping self-statements was associated with less disability in Caucasian participants with lower levels of education. In addition, Caucasian participants with lower education and who reported using lower levels of reinterpretation reported the highest physical disability. The pattern of results was similar for African-American participants with either low or high education, albeit this negative relationship was weaker than for the Caucasian participants with lower education. In contrast, there was a slight positive association between the use of coping self-statements and physical disability for Caucasian participants reporting higher educational levels.
As for physical disability, greater use of coping self-statements were associated with less psychosocial disability for Caucasian participants reporting lower levels of education (see Table 5 , Fig 3) . This association is also found for African-American participants reporting lower levels of education, although to a greater degree than when examining physical disability. In contrast, there was a slight positive association between the use of coping self-statements and physical disability for Caucasian and African-American participants reporting higher educational levels. This effect appears to be more pronounced for Caucasian participants.
Note that the 2-way interactions between race and coping, race and education, and coping and education were not significant in all other regressions in which the significant 3-way interaction was absent. The lack of 2-way interactions suggests that there are no other significant race differences in the relationship between coping styles (ie, diverting attention, reinterpreting pain sensations, coping-self-statements, ignoring pain sensations, prayer and hoping) and the pain variables. In addition, there were no other significant race differences in the associations between education and pain variables and no differences in the relationships between coping and pain variable at different levels of education.
Discussion
The purpose of this paper was to examine racial group differences in coping and pain variables and to determine whether both race and education mediated and moderated the relationship between coping and pain. As in previous studies, 4,5,8,13,34,40,41 we found that AfricanAmerican participants, on average, reported more pain, interference, and disability than their Caucasian counterparts. In addition, we found that African-American participants reported using diverting attention and prayer and hoping more than Caucasian participants. These findings also support prior work. 21 However, unlike Jordan et al, 21 we did not find that Caucasian participants were more likely to ignore the pain or to use coping self-statements, perhaps because the current sample reported muscu-loskeletal rather than RA pain. These findings, with the exception of prayer and hoping, disappeared when accounting for educational attainment. That is, any racial group differences on these variables are likely due mediated by racial group differences in education. These results demonstrate the importance of looking into mediators of racial group differences that are modifiable and potentially targets of prevention and intervention.
We also examined the relationships between coping strategies and each of the pain variables. Prayer and hoping was positively related to pain severity, interference, and physical and psychosocial disability, which is consistent with prior work. 9,21,28,42 After controlling for education, only the significant correlation for physical disability remained. Education also mediated the associations between ignoring pain sensations, psychosocial disability, and interference. The variable of education may be related to reading ability, ability and knowledge about how to search for information about health and treatment, and communication skills. Persons without the educational resources to use or investigate more complex pain-coping strategies may use prayer and hoping or ignoring pain sensations in isolation from other strategies and may therefore also have problems with psychosocial disability, pain, and interference. Reinterpretation was negatively associated with psychosocial disability, suggesting that reinterpretation reduces psychosocial disability, persons with less disability find it easier to engage in cognitive reinterpretation, or both.
Hierarchical regressions revealed that education and race moderated some of the coping and pain relationships. Specifically, race, education, and reinterpreting pain sensations interacted with each other in correlating with physical disability. The use of reinterpreting pain sensations was negatively correlated with physical disability for participants of either race who reported higher levels of education. In contrast, reinterpreting pain sensations was associated with higher physical disability for participants with lower education. Reinterpreting pain sensations is a coping strategy that relies heavily on imagination and thought processes. Persons with higher levels of education may have more practice or more success in using strategies that involve complex cognitions about pain sensations. In contrast, reinterpreting pain sensations may be too demanding or may lead to increased attention to pain and disability for persons who may have not had as much practice or training in this coping strategy. It is also possible for these results to be interpreted in light of John Henryism, which consists of persistent, effort-ful coping in the face of chronic stress. James and colleagues [17] [18] [19] found that this type of coping relates to negative health outcomes in African-American and Caucasian adults with low socioeconomic status. In this sample, persistent use of reinterpretation in persons with lower educational levels may detract from one's quality of life. However, longitudinal and experimental research is necessary before temporal or causal conclusions can be made.
Coping self-statements interacted with race and education in relating to physical and psychosocial disability. This time, greater use of coping self-statements was associated with less physical and psychosocial disability for Caucasian participants with lower education. A similar relationship was demonstrated for Af-rican-American participants with lower education, but this relationship appears to be weaker when examining physical versus psychosocial disability. It is difficult to apply the John Henryism concept to these findings because one would expect persons with lower education who focus on their own efforts to overcome pain to report more disability. Perhaps coping self-statements is an effective strategy for these groups because it is perceived as a commonsense, straightforward coping strategy that is effective in pain coping. The nearly flat slopes for African-American participants with greater education suggests that coping self-statements were weakly related to physical or psychosocial disability. Research is needed to determine the extent to which coping selfstatements are perceived as effective in this group. Interestingly, the use of coping selfstatements among Caucasian participants with greater education levels was associated with greater disability, especially with respect to psychosocial disability. For Caucasians with high educational levels, it is possible that experience with other cognitive strategies makes it more difficult to implement coping self-statements. Alternatively, this group may appraise selfstatements as an ineffective or naïve way to deal with pain. Additional research may determine that greater use of coping self-statements are effective for individuals of any educational level regardless of appraisals of effectiveness or that persons with lower psychosocial disability are better able to engage in this type of coping. Cultural or societal background factors may also account for the different relationships between coping and physical disability for Caucasians and African Ameri-cans at higher educational levels. For instance, researchers have found that ethnic identity is related to coping styles and locus-of-control. 2 Further research may reveal that a combination of intrapersonal and interpersonal experiences shape individuals' perceptions and appraisals of the effectiveness of different types of pain coping.
Race and education did not interact with coping selfstatements and reinterpreting pain sensations in relating to pain severity or interference. These results combined with the correlation results showing an absence of correlations among these variables suggest that the effects of coping self-statement and reinterpretation are limited to perceived limitations (ie, disability) or that disability impacts individuals' coping choices or frequency. Diverting attention, ignoring pain sensations, and prayer and hoping did not interact with race or education in correlating with any of the pain variables. In other words, any significant correlations between these coping strategies and pain variables were consistent across racial and educational groups. These results contrast with those of Jordan et al, 21 who found racial group differences in the correlations between prayer and hoping and reinterpreting pain sensations with pain variables. Perhaps, sample differences (eg, diagnosis, disease severity, study setting) account for the different findings.
One of the strengths of the study was the assessment of 4 related but distinct aspects of the pain experience, including pain severity, interference, and 2 types of disability. However, it is important for researchers to also use more objective measures of pain and disability (eg, observation) to determine whether the race and education findings can be generalized to different measures of pain and to assess a variety of pain-related health behaviors including sleep and appetite. Research with more than 2 racial groups (eg, Asian-Amer-icans, Native Americans) and with persons of different ethnic backgrounds (eg, Hispanics/Latinos) as well as research with non-married and non-self-selected samples experiencing a variety of pain problems is also needed to examine how well the current findings generalize to other samples. Race as a variable of interest must also be understood as an imprecise variable, one that may function as a proxy variable for historical social and political policy, genetic variability, or other variables. 16,31 Likewise, educational attainment may be highly correlated with types of employment that may put individuals at greater risk for injury, pain, and disability. Educational attainment might also be related to income and socioeconomic status, variables that were not examined in this study. In the current study, there was some positive skew in education for Caucasians but not in African Americans. While we attempted to account for this finding in our analyses, it may have contributed to the pattern of results found here. Therefore, racial group and educational differences should be interpreted in a cautious manner and additional variables that may underlie these differences should be explored.
Nevertheless, the current study has several notable findings. First, racial group differences in pain severity, interference, disability, and pain coping are mediated by education attainment. Second, a more complex relationship exists between race, education, and coping in relating to physical and psychosocial disability. Researchers should continue to search for variables that might explain racial group differences in an effort to inform theory and clinical work. The fact that educational attainment accounts for some of the racial group differences and also interacts with race in other analyses, suggests that clinicians and intervention researchers should include education as an important variable of interest. Perhaps, coping measures or coping instructional material could be adapted for individuals with different educational backgrounds. Alternatively, some individuals with pain might need to be encouraged to practice and engage in certain types of coping strategies before positive effects can be seen. Continued research aimed at other variables that might mediate or interact with race and education is strongly encouraged. 1-43 Expected physical disability scores based on race, education, and the use of reinterpreting pain sensations. Low and high education levels are represented by −1 SD and +1 SD from mean education, respectively. Expected disability scores were calculated on the basis of the regression results presented in Table 3 . Expected physical disability scores based on race, education, and the use of coping selfstatements. Low and high education levels are represented by −1 SD and +1 SD from mean education, respectively. Expected disability scores were calculated on the basis of the regression results presented in Table 4 . Expected psychosocial disability scores based on race, education, and the use of coping selfstatements. Low and high education levels are represented by −1 SD and +1 SD from mean education, respectively. Expected disability scores were calculated on the basis of the regression results presented in Table 5 . Correlations Among Education, Pain Variables, and Coping 1.
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